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[% ﬁ Abstract
A
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Concentrations of barium have been determined spectrographi-
cally in 95 stony meteorites. The distribution of the concentration
of barium in the chondritic falls appears to be log-normal in shape
with a median of 4.5-ppm. The concentrations in the chondritic finds
indicate a tetramddal distribution which may have resulted from terres-
trial contamination, but which also may have been preseni initially.
The fact that the finds represent a strongly selected sample of gen-

erally nard and resistant meteorites leaves the latter alternative

open as a distinct possibility.
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I. Introduction

Values for the concentration of barium in stony meteorites were
obtained by VON ENGLEHARDT (1936). The most recent values have been
obtaired by PINSON, AHRENS and FRANCK (1953) using spectrochemical
technigues and by HAMAGUCHI , REED and TURKEVICH (1957) using neutron
activation. In this work barium has been determined in a suite of 95
story meteorites consisting of 43 chondritic falls, L5 chondritic
finds, two carbonaceous chondrites and five achondrites. In Table 1
the results of this work are compared with the earlier results.

The specimens, spectrographic equipment and ana'.\ybicai techniques
used by MOORE and BROWN (1962) in their study of the distribution of
manganese and titanium were used in the present work. The concentrations
of barium were within the limit of sensitivity under the conditions used
and were determined using the emission line at L55L.0 K.

The standard deviation from the mean in this work is estimated to

be about 20 percenmt. A major source of variation appears to be in the

sampling.

. Results

The concentrations of barium in the ninety-five story meteorites

are given in Table 2.

Figure 1 shows the frequerncy of occurrence vs. the logarithm of
the barium concentration for forty-three chondrite falls. The distribtution
appears to be log-normal in shape, The median is L.5 ppm, the mode is
i ppm, and the antilogarithm of the mean of the logarithm is L.8 ppm.

Figure 2 shows the frequency of occurrence vg, the logarithm of the
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barium concertration for forty-five chondrite findé. It is difficult

to assess whether the apparent tetramodal distribution is real or occurs
by chance. The problem immediately arises as to whether the high barium
concentrations in the finds are the result of terrestrial comtamination
or were presemt originally. Although the first alternmative seems the more
probable, the fact that the finds represemt a strongly selected sample

of hard resistant meteorites leaves the second alternative open as a
distinct possibility.

The importance of carefully selecting samples to minimize the
possibility of terrestrial comtamination is well illustrated by our analyses
of the Holbrook chondrite. A description of the samples used and their
barium contents is given in Table 3. This fall consis‘béd of many individual
stones ranging in size from mimtte grains to a 6.6 kg mass.

Some of the specimens were collected immediately after the fall while
others were picked up as much as twemty years later. The histories of
our particular samples are unknown. The large fluctuation in the barium
concentrations obtained seems to indicate selective conmtamination. Whether
the specimen of the Saratov chondrite (22 ppm Ba) has also had an oppor-
tunity to become contaminated is unknown.

In the absence of more data it seems reasonable to suspect that the
high barium concentrations in the finds are the result of terrestrial
cont‘ami.nation from the ground and that the best value for the comcentration
of barium in chondrites is about L ppm. This mmber is about one-half that
given by PINSON et al (1953) and very close to the more accurate determin-
ations of HAMAGUCHI et al (1957) which are, however, fewer in mmwber. This
data emphasizes the importance of using falls instead of finds for all
significamt trace element work and also the importance of knowing the past

history of recorded falls sirce specimens are often on the ground for



L
some time before they are collected.
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Table 1. Barium in stony meteorites as determined by VON ENGLEHARDT (1936),

PINSON, AHRENS and FRANCK (1953) and HAMAGUCHI , REED and TURKEVICH (1957).

METEORITE : Barium (ppm)
von E,  Pinson Homaguchi This Paper

Chondrites
L'Aigle 3-10 -- -- --
Knyahinya -3 - - 5
Holbrook 3-10 9 4.0 26"
Erxleben I-3 - - -
Chantonnay (-3 - -- --
Barooton -3 -- - -
Aviles <l - - -—
Bjurbole <l 8 -- 5
Pultusk - 7 - 3
Homestead - l - -
Ransom » - 7 - 28
Hayes Center - 32 - - 30
Waconda - 7 - -
Assun - 8 - -
Forest City -- 9 3.7 4
Hessle - 7 - -
Kernouve - 6 - -
Barratta - 7 - -
Mocs - 6 - 5
Tennasilm - 10 -- -
Monroe - 5 -- --
Long Island - 100 -- 190
Beaver Creek -- 5 - --
Lumpkin -- 6 - -
Cangas de Onis - 5 -- --
Estacado -- 6 -- --
Warrentown - 5 - --
Modoc -- -- 3.6 5
Richardton - - 3.2 4
Nuevo Laredo - -~ 46 -

*

Mean of eight samples, barium values were very erratic.

Eucrites
Stannern 48 - - -
Juvinas [0-30 -- -- -

Chladnites
Johnstown -- S -- 2.5

Carbonaceous Chondrites
Orgueil - <| - -
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Table 2. Barium concentrations in stony meteorites.

METEORITE _ Barium (ppm)

Ordinary Chondrite Falls
Alexandrovsky
Alfianello
Allegan
Beardsley
Bjurbole
Chateau Renard
Colby, Wisconsin
Dhurmsala
Elenovka
Forest City
Holbrook
Ichkala
Kesen
Knyahinya
Krasnoi-Ugol
Kuieschovka
Kunashak
Marion
Maziba
Mocs
Modoc
Mordvinovka
Mount Browne
Nanjemoy
New Concord
Nikolskoie
Ochansk (1)
Ochansk (2)
Olivenza
Olmedilla de Alarcon
Pantar
Parmallee
Pervomaisky
Pultusk
Richardton
Saint Michel
Saratov
Sautschenskoje
Stavropol
Tane
Uberaba
Weston
Yatoor
Zhovtnevyi

ErUOorACOLAWDS
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*
Erratic results from different somples, mean of 8 samples.
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METEORITE Barium (ppm)
Ordinary Chondrite Finds

Acme {20
Alamagordo 26
Arriba 53
Avurora ' 20
Beenham 34
Berdyansk 7

Brisco County 150
Cavour 4
Chuvashskie-Kissy 5
Colby, Kansas (70
Coldwater 10

Coolidge 32
Covert 115

DeNova 15

Farley 290
Fayette County (Bluff) 3
Gladstone 17

Goodland i0

Harrisonville 7
Hayes Center 30
Hugoton 200
Kansas City 4
Kelly 165
Kingfisher 5
Ladder Creek 94
Lalande 210
Long Island 190
Marsland 3
McKinney 6
Melrose 155
Morland 5
Ness County (1894) 20
Orlovka 18

Otis 7
Petropavlovka 4
Plainview 10

Potter 155
Ransom 28
Roy 72
Rush Creek 5

Seibert 125
Texline K]

Tryon 190
Tulia 120

Wilmot 82



METEORITE

Barium (ppm)

Carbonaceous Chondrites
Felix
Murray Coumty

Achondrites
Cumberland Falls
Johnstown
Norton County
Shalka
Shaw
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Table 3.

Holbrook chondrite.
SLMPLE
A. Several pea-sized fragments, 5g

B.
Ce
D.
E.
F,
G.
He

Single fragmemt, lg

Mainly black fusion crust, lg
Single complete stone

Fine dust from complete sample
Non-magnetic phase

Black crust, 0.5g

Small chips from all fragments, 3g

median

Concentrations of barium in eight specimens of the

Barium (ppm)

28
9
8

7h
29
2
110
27

26
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